WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




PCX 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification ^ : 

A61K 31/57 // (A61K 31/57, 31:165) 



Al 



(11) International Publication Number: WO 98/15280 

(43) International Publication Date: 16 April 1998 (16.04.98) 



(21) International Application Number: PCT/SE97/01606 

(22) International Filing Date: 24 September 1997 (24.09.97) 



(30) Priority Data: 

9603669-4 



8 October 1996 (08.10.96) 



SE 



(71) Applicant (for all designated States except US): ASTRA 

AKTIEBOLAG [SE/SE]; S-151 85 SOdertmje (SE). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): TROFAST, Jan [SE/SE]; 
Vapenkroken 34, S-226 47 Lund (SE). ULLMAN, Anders 
[SE/SE]; LSngedragsvagen 143A, S-426 74 Vastra Frolunda 
(SE). 

(74) Agent: ASTRA AKTIEBOLAG; Patent Dept., S-151 85 
Sodertalje (SE). 



(81) Designated States: AL, AM, AT, AU, AZ, BA, BB, BG, BR, 
BY, CA, CH, CN, CU, CZ, DE, DK, EE, ES, FI, GB, GE, 
GH, HU, ID, IL, IS, JP, KE, KG, KP, KR, KZ, LC, LK, 
LR, LS, LT, LU, LV, MD, MG, MK, MN, MW, MX, NO, 
NZ, PL, PT, RO, RU, SD, SE, SG, SI, SK, SL, TJ, TM, TR, 
TT, UA, UG, US, UZ, VN, YU, ZW, ARIPO patent (GH, 
KE, LS, MW, SD, SZ, UG, ZW), Eurasian patent (AM, AZ, 
BY, KG, KZ, MD, RU, TJ, TM), European patent (AT, BE, 
CH, DE, DK, ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, 
PT, SE), OAPI patent (BE, BJ, CF, CG, CI, CM, GA, GN, 
ML, MR, NE, SN, TD, TG). 



Published 

With international search report. 

Before the expiration of the time limit for amending the 
claims and to be republished in the event of the receipt of 
amendments. 



(54) Title: NEW COMBINATION 
(57) Abstract 



The invention provides a composition or kit having as a first active ingredient formoterol, or a salt or solvate derivative thereof, and 
having as a second active ingredient budesonide, wherein the molar ratio of the first active ingredient to the second active ingredient is 
from 1:30 to 1:36, and the use of the composition and kit in the treatment of respiratory disorders. 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCX. 



AL 


Albania 


ES 


Spain 


LS 


Lesotho 


SI 


Slovenia 


AM 


Armenia 


FI 


Finland 


LT 


Lithuania 


SK 


Slovakia 


AT 


Austria 


FR 


France 


LU 


Luxembourg 


SN 


Senegal 


AU 


Australia 


GA 


Gabon 


LV 


Latvia 


SZ 


Swaziland 


AZ 


Azerbaijan 


GB 


United Kingdom 


MC 


Monaco 


TD 


Chad 


BA 


Bosnia and Herzegovina 


GE 


Georgia 


MD 


Republic of Moldova 


TG 


Togo 


BB 


Barbados 


GH 


Ghana 


MG 


Madagascar 


TJ 


Tajikistan 


BE 


Belgium 


GN 


Guinea 


MK 


The former Yugoslav 


TM 


Turkmenistan 


BF 


Burkina Faso 


GR 


Greece 




Republic of Macedonia 


TR 


Turkey 


BG 


Bulgaria 


HU 


Hungary 


ML 


Mali 


TT 


Trinidad and Tobago 


BJ 


Benin 


IE 


Ireland 


MN 


Mongolia 


UA 


Ukraine 


BR 


Brazil 


IL 


Israel 


MR 


Mauritania 


UG 


Uganda 


BY 


Belarus 


IS 


Iceland 


MW 


Malawi 


US 


United States of America 


CA 


Canada 


IT 


Italy 


MX 


Mexico 


uz 


Uzbekistan 


CF 


Central African Republic 


JP 


Japan 


NE 


Niger 


VN 


Viet Nam 


CG 


Congo 


KE 


Kenya 


NL 


Netherlands 


YU 


Yugoslavia 


CH 


Switzerland 


KG 


Kyrgyzstan 


NO 


Norway 


zw 


Zimbabwe 


CI 


C6te d'Tvoire 


KP 


Democratic People's 


NZ 


New Zealand 






CM 


Cameroon 




Republic of Korea 


PL 


Poland 






CN 


China 


KR 


Republic of Korea 


PT 


Portugal 






cu 


Cuba 


KZ 


Kazakstan 


RO 


Romania 






cz 


Czech Republic 


LC 


Saint Lucia 


RU 


Russian Federation 






DE 


Germany 


LI 


Liechtenstein 


SD 


Sudan 






DK 


Denmark 


LK 


Sri Lanka 


SE 


Sweden 






EE 


Estonia 


LR 


Liberia 


SG 


Singapore 







wo 98/15280 



1 



PCT/SE97/01606 



NEW COMBINATION 
Field of the Invention 

The present invention provides a new^ combination of pharmaceutically active substances 
which is of use in the treatment of respiratory disorders, particularly asthma. 

Background to the Invention 

Despite recent advances in the awareness of asthma and the introduction of powerful and 
effective anti-asthma drugs, asthma remains a poorly understood and frequently poorly 
treated disease. There have been recent advances in the treatment of the disease which 
result from the recognition that asthma is a chronic inflammatory disease. Therapy is now 
aimed at both controlling the symptoms and reducing the inflammation. The symptoms 
include uncontrolled airway inflammation which may lead to mucosal damage and 
structural changes possibly leading to irreversible narrowing of the airways and fibrosis of 
the lungs. 

The symptoms may be controlled by p2-adrenoreceptor agonists such as salbutamol, 
salmeterol, terbutaline and formoterol. Formoterol is advantageous because the duration of 
its effect is long; it has a fast onset time and because it gives few nocturnal wakenings. 

Prophylactic therapy is typically provided by steroids such as beclomethasone 
diproprionate, fluticasone propionate and budesonide. Of these budesonide is 
advantageous because it may be given in a high inhaled dose (up to 2 mg daily) with very 
low systemic effects. Long term clinical studies in adults and children have shown that 
inhaled budesonide has an excellent safety profile. 

Description of the Invention 

According to the invention there is provided a composition comprising, in an admixture: 
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(a) a first active ingredient which is formoterol, a pharmaceutically acceptable salt or 
solvate of formoterol, or a solvate of such a salt; and 

(b) a second active ingredient which is budesonide; 

wherein the molar ratio of the first active ingredient to the second active ingredient is from 
1:30 to 1:36, preferably about 1:32.5. 

According to the invention there is further provided a kit comprising: 

(i) a vessel containing the first active ingredient; 

(ii) a vessel containing the second active ingredient; and 

(iii) instructions for the sequential or separate administration of the first and second active 
ingredients to a patient in need thereof; 

wherein the molar ratio of the first active ingredient to the second active ingredient is from 
1 :30 to 1 :36, preferably about 1 :32.5. 

A patient suffering firom a respiratory disorder such as asthma can be treated by 
administering via inhalation a composition according to the invention. Alternatively such a 
patient can be treated by administering via inhalation, sequentially or separately: 

(i) a dose of the first active ingredient; and 

(ii) a dose of the second active ingredient; 

wherein the molar ratio of the first active ingredient to the second active ingredient is from 
1:30 to 1:36, preferably about 1:32.5. 

It has been found that the combination of active ingredients according to the invention is 
advantageous because it gives a significantly improved anti-inflammatory effect compared 
to known treatments. International patent publication no. WO 93/1 1773 discloses a 
combination of budesonide and formoterol having a wide weight ratio range. The closest 
example of a combination disclosed in this document to the system of the invention has a 
weight ratio of formoterol fumarate dihydrate to budesonide of 0.06:1, i.e. a molar ratio of 
1:16.3. The combination of active ingredients according to the invention gives surprisingly 
better results when used to treat patients suffering from asthma compared to this known 
combination. 
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The first and second active ingredients of the kit can be administered sequentially or 
separately to treat respiratory disorders. By sequential is meant that the first and second 
active ingredients are administered one immediately after the other. They still have the 
desired effect if they are administered separately but less than about 12 hours apart, 
preferably less than about 2 hours apart, more preferably less than about 30 minutes apart. 

Preferably the first active ingredient is administered to provide a daily dose of from 10 to 
250nmol (preferably from 15 to 120nmol) and the second active ingredient is administered 
to provide a daily dose of from 0,1 to lO^imol (preferably 0.2 to 5|Limol) or from 39 to 
4300|j.g of the second active ingredient (preferably from 86 to 2150|ag), subject to the 
molar ratio of the first active ingredient to the second active ingredient being within the 
range of from 1:30 to 1:36. 

Suitable physiologically acceptable salts of formoterol include acid addition salts derived 
from inorganic and organic acids, for example the chloride, bromide, sulphate, phosphate, 
maleate, fumarate, tartrate, citrate, benzoate, 4-methoxyben2oate, 2- or 4-hydroxybenzoate, 
4-chlorobenzoate, p-toluenesulphonate, methanesulphonate, ascorbate, acetate, succinate, 
lactate, glutarate, gluconate, tricarballylate, hydroxynaphthalene-carboxylate or oleate salts 
or solvates thereof The first active ingredient is preferably formoterol fumarate, especially 
the dihydrate. 

When the first active ingredient is formoterol fumarate dihydrate, the preferred daily dose 
of the first active ingredient is from 4 to 100|j.g, more preferably from 6 to 50 jag (subject to 
the molar ratio of the first active ingredient to the second active ingredient being within the 
range of from 1 :30 to 1 :36). 

Most preferably the composition or kit of the invention comprises 6[xg of formoterol 
fumarate dihydrate and 200iJ,g of budesonide, or 4.5|ig of formoterol fumarate dihydrate 
and 160[xg of budesonide, either of which is administered up to four times a day. 
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Alternatively the composition or kit of the invention comprises 12|j,g of formoterol 
fumarate dihydrate and 400iLtg of budesonide, or 9|ag of formoterol fiimarate dihydrate and 
320|j,g of budesonide, either of which is administered once or twice a day. 

Preferably the active ingredient(s) are used in admixture with one or more 
pharmaceutically acceptable additives, diluents or carriers, preferably in an amount of from 
50|Lig to 25mg per dose, more preferably in an amount of from 50|a.g to lOmg, most 
preferably in an amount of from 100 to 2000p.g. Examples of suitable diluents or carriers 
include lactose, dextran, mannitol and glucose. Preferably lactose is used, especially as the 
monohydrate. 

It should be understood that where reference is made to the amounts of each active 
ingredient that these are metered amounts. When the active ingredients are administered, 
the amount of each ingredient inhaled by the patient can differ from the metered amount, 
e.g. due to retention of the active ingredient in the inhalation device. Furthermore when 
the active ingredients are formulated separately, the administered amoimt of each is not 
necessarily reduced proportionately. Thus the administered ratio of the active ingredients 
could differ from the metered ratio. Preferably the administered ratio is within the metered 
ratio specified above. 

One or more of the active ingredients used in the invention is preferably in the form of a 
dry powder, more preferably a finely divided, e.g. a micronised, dry powder, e.g. having a 
mass median diameter of less than 10(am, for example from 1 to S^im, most preferably an 
agglomerated micronised dry powder. As an alternative to agglomeration the finely 
divided active ingredients may be in the form of an ordered mixture with the one or more 
pharmaceutically acceptable additives, diluents or carriers. An ordered mixture is the 
combination of finely divided active ingredient with coarse particles of pharmaceutically 
acceptable additive, diluent or carrier. The ingredients used in the invention can be 
obtained in these preferred forms using methods known to those of skill in the art. 
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According to the invention there is further provided the use of a composition or kit 
according to the invention in the manufacture of a medicament for use in the treatment of a 
respiratory disorder, e.g. asthma. The invention also provides the use of budesonide or of 
formoterol in the manufacture of a kit or of a composition according to the invention for 
use in the treatment of a respiratory disorder, e.g. asthma. 

Administration may be by inhalation orally or intranasally. The ingredients are preferably 
adapted to be administered from a dry powder inhaler, a pressurised metered dose inhaler, 
or a nebuliser. 

When the ingredients of the composition or kit are adapted to be administered from a 
pressurised inhaler, they are preferably in micronised form. They are dissolved or, 
preferably, suspended in a liquid propellant mixture. The propellants which can be used 
include chlorofluorocarbons, hydrocarbons or hydrofluoroalkanes. Especially preferred 
propellants are PI 34a (tetrafluoroethane) and P227 (heptafluoropropane) each of which 
may be used alone or in combination. They are optionally used in combination with one or 
more other propellants and/or one or more surfactants and/or one or more other excipients, 
for example ethanol, a lubricant, an anti-oxidant and/or a stabilising agent. 

When the ingredients of the composition or kit of the invention are adapted to be 
administered via a nebuliser they may be in the form of a nebulised aqueous suspension or 
solution, with or without a suitable pH or tonicity adjustment, either as a unit dose or 
multidose device. 

The composition or kit may optionally be administered as divided doses from 1 to 4, and 
preferably once or twice a day. 

The invention is illustrated by the following Examples which are not intended to limit the 
scope of the application. In the Examples micronisation is carried out in a conventional 
manner such that the particle size range for each component is suitable for administration 
by inhalation. Turbuhaler is a trademark of Astra AB. 
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Example 1 

6 Parts by weight of formoterol fumarate dihydrate was mixed with 794 parts by weight of 
lactose monohydrate. The blend was micronised using a high pressure air jet mill and then 
conditioned using the process of EP-A-717 616. 200 Parts by weight of micronised 
budesonide was added to the conditioned product by mixing and homogenising with a low 
pressure jet mill. The mixture was then spheronised using the process of EP-A-721 33 1 
and filled into the storage compartment of a Turbuhaler. 

Example 2 

4.5 Parts by weight of formoterol fumarate dihydrate was mixed with 835 pairts by weight 
of lactose monohydrate. The blend was micronised using a high pressure air jet mill and 
then conditioned using the process of EP-A-717 616. 160 Parts by weight of micronised 
budesonide was added to the conditioned product by mixing and homogenising with a low 
pressure jet mill. The mixture was then spheronised using the process of EP-A-721 331 
and filled into the storage compartment of a Turbuhaler. 

Example 3 

12 Parts by weight of formoterol fumarate dihydrate was mixed with 588 parts by weight 
of lactose monohydrate. The blend was micronised using a high pressure air jet mill and 
then conditioned using the process of EP-A-717 616. 400 Parts by weight of micronised 
budesonide was added to the conditioned product by mixing and homogenising with a low 
pressure jet mill. The mixture was then spheronised using the process of EP-A-721 331 
and filled into the storage compartment of a Turbuhaler. 



Example 4 

6 Parts by weight of formoterol fumarate dihydrate was mixed with 994 parts by weight of 
lactose monohydrate. The blend was micronised using a high pressure air jet mill and then 
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conditioned using the process of EP-A-717 616. The mixture was then spheronised using 
the process of EP-A-721 33 1 and filled into the storage compartment of a Turbuhaler. 

200 Parts by weight of micronised budesonide was mixed with 800 parts by weight of 
lactose monohydrate. The blend was micronised using a high pressure air jet mill and then 
conditioned using the process of EP-A-717 616. The mixture was then spheronised using 
the process of EP-A-721 331 and filled into the storage compartment of a Turbuhaler. 

Example 5 

4.5 Parts by weight of formoterol fumarate dihydrate was mixed with 995 parts by weight 
of lactose monohydrate. The blend was micronised using a high pressure air jet mill and 
then conditioned using the process of EP-A-717 616. The mixture was then spheronised 
using the process of EP-A-721 331 and filled into the storage compartment of a 
Turbuhaler. 

160 Parts by weight of micronised budesonide was mixed with 840 parts by weight of 
lactose monohydrate. The blend was micronised using a high pressure air jet mill and then 
conditioned using the process of EP-A-717 616. The mixture was then spheronised using 
the process of EP-A-721 331 and filled into the storage compartment of a Turbuhaler. 

Example 6 

12 Parts by weight of formoterol fumarate dihydrate was mixed with 988 parts by weight 
of lactose monohydrate. The blend was micronised using a high pressure air jet mill and 
then conditioned using the process of EP-A-717 616. The mixture was then spheronised 
using the process of EP-A-721 331 and filled into the storage compartment of a 
Turbuhaler. 

400 Parts by weight of micronised budesonide was mixed with 600 parts by weight of 
lactose monohydrate. The blend was micronised using a high pressure air jet mill and then 
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conditioned using the process of EP-A-717 616. The mixture was then spheronised using 
the process of EP-A-721 331 and filled into the storage compartment of a Turbuhaler. 
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Claims 

1 . A composition comprising, in admixture: 

(a) a first active ingredient selected which is formoterol, a pharmaceutically 
acceptable salt or solvate thereof, and a solvate of such a salt; and 

(b) a second active ingredient which is budesonide; 

wherein the molar ratio of (a) to (b) in the composition is from 1 :30 to 1 :36. 

2. A composition according to claim 1 , wherein the molar ratio is about 1 :32.5. 

3. A composition according to claim 1 or 2, wherein the first active ingredient is 
formoterol fiimarate dihydrate. 

4. A composition according to claim 1, 2 or 3, additionally comprising a 
pharmaceutically acceptable additive, diluent or carrier. 

5. A composition according to any one of the preceding claims for use in the treatment of 
a respiratory disorder. 

6. A kit comprising 

(a) a vessel containing a first active ingredient selected from the group consisting of 
formoterol, a pharmaceutically acceptable salt or solvate thereof, and a solvate of such a 
salt; and 

(b) a vessel containing a second active ingredient which is budesonide; 

(c) instructions for the sequential or separate administration of the first and second 
active ingredients to a patient in need thereof; 

wherein the molar ratio of the first active ingredient to the second active ingredient is from 
1:30 to 1:36. 

7. A kit according to claim 6, wherein the molar ratio is about 1 :32.5. 
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8. A kit according to claim 6 or 7, wherein the first active ingredient is formoterol 
fumarate dihydrate. 

9. A kit according to claim 6, 7 or 8, additionally comprising a pharmaceutically 
acceptable additive, diluent or carrier suitable for inhalation. 

10. A kit according to any one of claims 6 to 9, v^herein each ingredient is in the form of a 
finely divided dry powder and each vessel is a dry powder inhaler. 

1 1 . A method of treating a respiratory disorder, which method comprises administering via 
inhalation to a patient suffering firom the disorder a therapeutically effective amount of a 
composition as defined in any one of claims 1 to 4. 

12. A method of treating a respiratory disorder, which method comprises sequentially or 
separately administering via inhalation to a patient suffering from the disorder 

(a) a dose of a first active ingredient which is formoterol, a pharmaceutically 
acceptable salt or solvate thereof, and a solvate of such a salt; and 

(b) a dose of a second active ingredient which is budesonide; 
wherein the molar ratio of (a) to (b) is firom 1 :30 to 1 :36. 

13. Use of a composition according to any one of claims 1 to 4 in the manufacture of a 
medicament for use in the treatment of a respiratory disorder. 

14. Use of a kit according to any one of claims 6 to 10 in the manufacture of a medicament 
for use in the treatment of a respiratory disorder. 

15. Use of formoterol, a pharmaceutically acceptable salt or solvate thereof, and a solvate 
of such a salt in the manufacture of a composition according to any one of claims 1 to 4 or 
of a kit according to any one of claims 6 to 10 for use in the treatment of a respiratory 
disorder. 
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16. Use of budesonide in the manufacture of a composition according to any one of claims 
1 to 4 or of a kit according to any one of claims 6 to 1 0 for use in the treatment of a 
respiratory disorder. 
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